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Abstract. Juvenile hormone analogues have been tested as insect growth regulators in silkworm 
(Bombyx mori), seeking an increment of silk production. These chemical products, when applied in small or 
moderate rates, promote the extension of the last larval instar. In the cocoons and silk from 5th instar B. mori 
treated with selected doses of methoprene and fenoxycarb. Quantitative parameters like larval weight, silk gland 
weight , cocoon weight, cocoon shell weight,  were determined. Methoprene and fenoxycarb influenced 
positively the duration of the fifth instar and the weight gain of the insects. Comparatively to the control lot, the 
increment on silk production was approximately 24% by the use of 1ng methoprene. 
 
 
 
INTRODUCTION 
 
Juvenile hormone analogues have been tested in Bombyx  mori as insect growth 
regulators in order to increase silk production (Akai et al., 1984, 1988; Kajiura et al., 1987; 
Kajiura & Yamashita, 1989; Chowdhary et al.,1990; Cappellozza et al., 1997). 
It is a well-known fact that the insect larval molting is determined by the interaction of 
JH secreted by corpora allata and MH secreted by prothorasic gland activated by the brain 
hormone PTTH. The larvae, pupae and adult transformations are determined mainly by the 
functions of MH (Bharathi and Yungen, 2000). MH has been shown to regulate many 
important functions such as morphogenesis (Kajiura and Yamashita, 1992; Tanka and Takeda, 
1993), the metabolism of nucleic acids (Lagan et al., 1975) and protein synthesis (Chen, 1985; 
Dai et al., 1985). JH and ecdysone decide the pattern of development in the silkworm as in the 
case of any other insect (Nair, 1998). JH mimics have direct stimulators effect of silk gland 
metabolism (Kajiura and Yamashita, 1989). The stimulating capacity of both of the JHA 
hormones on various characters of the silkworms contributing to quality silk yield, in the 
present study may be attributed to the synthesis of proteins and nucleic acids. Methoprene and 
fenoxycarb act similarly by prolonging the larval duration. 
 
MATERIAL AND METHOD 
 
The eggs of monovoltine hybrid silkworm (Romanian hybrid
 
and Bulgarian hybrid,
 
Matei si colab.2004) were obtained from SC Sericarom (Bucuresti, Romania).   
Bombyx mori larvae were reared in laboratory conditions in the University of 
agricultural sciences and veterinary medicine Cluj-Napoca, under controlled temperature (26 
± 2°C), relative humidity (70 ± 10%) and photophase (14 hours) (Marghitas, 2003). For larvae 
feeding were used mulberry leaves five times a day. Forty eight hours after the beginning of 
the fifth instar, the silkworm larvae were topically treated with methoprene (isopropyl (2E, 
4E)-11-methoxy-3,7,11-trimethyl-2,4-dodecadinoate) and fenoxycarb (6-ethyl-N-[2-(4-
Phenoxy phenoxy) ethyl] carbamate) at the rates of  1 and 2ng, diluted in 5mL acetone. 
Larvae of the control (that received 0ng) were only treated with the solvent. The applications 
were on the larval thoracic tergum, ideally on the second thoracical by using 1mL micro-
syringe. 
Forth instar larvae were divided into 10 experimental groups including 2 control 
groups, each of them consisting of 100 larvae. Post-treatment, the larval, silk gland and 
cocoon parameters were observed. The weights of larvae, cocoon and cocoon shell weight 
were determined. The silkworm larvae were dissected on the 8th day of the 5th instar and the 
silk gland was measured with the analytical balance. 
 
 
RESULTS AND DISCUSSIONS 
 
The application of methoprene and fenoxycarb extended the fifth larval instar. 
Methoprene at the selected dose increased the larval growth period by 20 h and that of 
fenoxycarb by 14 h. 
The basal membrane potential of the posterior silk gland cells became depolarized in 
the presence of the juvenile hormone, methoprene. This agent effectively increases synthesis 
and secretion of fibroin, resulting in the production of large cocoons at the final stage of the 
fifth instar. Methoprene may affect the exocrine gland cells by acting as a transmitter and/or a 
peptide hormone, as do acetylcholine and gastrin-CCK-PZ. The Ca2+ influx and the Cl - efflux 
via apical membranes explain the depolarization of the plasma membrane and the lumen-
negative transepithelial potential. The rise in intracellular Ca2+ concentration also enhances 
the exocytotic mechanism of the secretory granules of fibroin in the luminal plasma 
membrane, which is carried out by the microtubule-microfilament systems of the cells. These 
data also suggest that the Ca2+- regulated Cl~ transport into the lumen is stimulated by 
treatment with the juvenile hormone, methoprene, following which the voltage-dependent and 
Ca2+-regulated K+ channels in the basolateral plasma membranes are opened (Maruyama, 
Gallacher & Petersen, 1983) 
The results on reeling parameters suggest that the quality of silk is superior which has 
much economic importance in the reeling industry. Increases in filament length and reelability 
percentage of silk produced are the most important commercial characters in the improvement 
of silk quality and yield. The cocoons from methoprene and fenoxycarb treated B.mori larvae 
showed increased cocoon weight, shell weight, shell percentage, filament length compared to 
either untreated control group of cocoons. 
The effect of topical application with different concentrations of the methoprene and 
fenoxycarb, on larvae, silk gland and cocoon weights have been determined and the results 
are presented in the next graphics:  
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Fig.1 The weight of larvae of the 5th instar 
   
The larval weight from methoprene and fenoxycarb treated B.mori larvae has an 
ascendant evolution. The increase of larval weight depends on concentration. For Romanian 
hybrid the maximum larval weight was registered in 2µg methoprene case. The increment in 
the larval weight after methoprene and fenoxycarb application was probably a direct 
physiologic effect, considering that the extended feeding period seems to be the predominant 
factor for the largest weight. 
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Fig.2 The weight of silk gland(s) 
 
 As regards the weight of silk-gland which is presented in graphic 3 the hybrids having 
topically treated with methoprene and fenoxycarb the highest values may be ranged as 
follows: Bulgarian hybrid (2µg  methoprene – 1.8544g), Bulgarian hybrid  (2µg  fenoxycarb – 
1.7659g ), Romanian hybrid  (2µg  fenoxycarb – 1.7659g) and Romanian hybrid (2µg  
methoprene – 1.7537g). 
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Fig. 3 The weight of cocoon (g) 
The data presented in graphic 3 shows that in all the hybrids the highest values of 
cocoon weight character were obtained in 2µg methoprene treated hybrids and they were the 
lowest in 1µg fenoxycarb. 
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           Fig. 4 The weight of cocoon shell (g) 
 
The measurements of biological parameters of cocoon shell showed the similar 
growing for both hybrids at the groups treated whit 2µg methoprene. The hybrids having the 
highest cocoon shell weight are Romanian hybrid (2µg methoprene - 0,5925g), Bulgarian 
hybrid (2µg methoprene – 0,5895g), Romanian hybrid (2µg  fenoxycarb – 0,5593g) and  
Bulgarian hybrid  (2µg fenoxycarb - 0,5518g). 
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Fig. 5 Cocoon filament length (m) 
 
In the graphic 5 are presented the data about cocoon filament length. The hybrids, 
having the longest cocoon filament are in 2µg methoprene Romanian Hybrid (1284m), 
Bulgarian hybrid in (1281m) and in 2µg fenoxycarb Bulgarian hybrid (1276 m), Romanian 
Hybrid (1264 m) in 2µg fenoxycarb. 
 
CONCLUSIONS 
 
1. The application of methoprene and fenoxycarb extended the fifth larval instar of 
methoprene by 20 h and that of fenoxycarb by 14 h. 
2. The larval weight, silk-gland weight from methoprene and fenoxycarb treated larvae 
has an ascendant evolution. 
3. Best results were obtained when 2µg methoprene and 2µg fenoxycarb were topical 
application in silkworm  in measurements of cocoon. 
4. The most significant result for the cocoon filament length (6,5 %) was obtained at the 
groups treated whit  2 µg methoprene. 
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